The aim of this study is to elicit local residents' willingness to pay (WTP), by applying the contingent valuation method as a surcharge on their water bill, for a given improvement in the drinking water quality and the supply reliability. The mean WTP for the drinking water quality improvement program was estimated to be 16.71 yuan (0.3% of total household income). The results note that more educated respondents and households with higher income and with fewer household members are, on average, willing to pay more. This study also demonstrates that respondents' concerns regarding drinking water quality and perceptions of the health risk of drinking water quality can have significant positive impacts on people's WTP. The research results can help decision-makers understand the local population's demand for improved drinking water quality and undertake an environmental cost-benefit analysis.
INTRODUCTION
Helping people gain access to safe drinking water is one of the most important health-related infrastructure programs in the world (Zhang ) . There are nearly one billion people worldwide who rely on unimproved sources of drinking water that are not protected from contamination and that may cause illness or death (WHO/UNICEF ). Furthermore, the World Health Organization estimates that 83% of households use improved drinking water sources that have been contaminated, either at the source or during collection, storage, and handling (WHO ). Rural areas are particularly vulnerable; eight out of ten people continue to have no access to safe drinking water. Currently, people have become increasingly concerned about their health and have developed an interest in the safety of drinking water (Kwak et al. ) .
After decades of high-speed economic growth, China is encountering a bottleneck caused by water deficiency and huge pollution. Water was accorded a top priority and preferential treatment during the formation of the 12th Five-Year plan (2011) (2012) (2013) (2014) (2015) , which is the extremely important national development plan stipulated by China's central government every 5 years. Currently, special attention is accorded to improving the quality of the water delivered. In July 2007, China adopted a new national standard for drinking water quality to ensure a clean tap water supply to the country's urban and rural residents. From the economic theory perspective, it is important that such decisions be undertaken within a framework that evaluates both the benefits (from the customers' perspective) and costs of the proposed higher standards. This paper focuses on the perceived values associated with the changes in drinking water quality and in water services from the perspective of consumers.
The value a household places on a change in the supply of a good can be inferred from its present behavior through the choices the household makes, but also through the stated choices a household declares when confronted by a hypothetical scenario of a supply change. As a survey-based method that directly elicits respondents' willingness to pay (WTP), the contingent valuation method (CVM) is considered to be an appropriate method for valuing water quality improvements or other services, because the value of water quality improvements includes not only on-site use value but also non-use value (Wang et al. ) . The underlying idea of the CVM is that people's preference-related value of nonmarketed environmental goods (the improvement of drinking water quality, in this case) can be revealed if appropriate questions are requested in a hypothetical market questionnaire survey ( and Tussupova et al. () . Although the CV method has been used to estimate the economic value of water quality improvements in Western countries, its application in developing countries remains very limited (Wang et al. ) . To the best of our knowledge, there is no published work on estimating households' WTP for drinking water quality improvements in China. Moreover, due to cultural and socioeconomic differences, the level of WTP can differ among different regions.
Case studies for many regions are needed, and the results of the studies can then be compared (Kwak et al. ) . In this study, we focus on measuring the economic benefits of tap water quality improvement in Songzi, China. This study is expected to contribute to the literature in that it is one of the few rigorous attempts to evaluate the economic value of the drinking water quality improvement projects in developing countries, where the results can be dramatically different from those obtained in the developed world.
The remainder of this paper is organized as follows. The second section presents the research design. The results of the empirical research are presented in the third section.
The final section contains concluding remarks.
RESEARCH DESIGN
The study area (Hanemann ) .
In this respect, the DC format is generally considered to be a superior elicitation method (Lee & Mjelde ) .
The survey instrument
In accordance with standard guidelines ( The last part collects the respondents' socioeconomic information. The purpose of these questions was to obtain information regarding the respondents' age, gender, educational attainment, the number of people they usually live with, and income.
Sampling and data collection
Because this study is focused on the benefits of tap water quality improvement, only those households with a tap water connection were investigated. To create representative samples of the designated area, a multiple-stage stratified random sampling approach was adopted. The sample sizes were determined to be proportional to the population sizes of different categories.
The survey was administered to heads of households or to housewives whose ages ranged from 20 to 70 years. The head of household or the housewife was the person with the primary responsibility for providing food and care to the members of the household. These individuals can be well aware of the overall income and expenditures of the household and can make decisions regarding additional expenditures for the household.
The enumerators involved in this study were specially trained, following the principle that appropriate enumerators make respondents feel comfortable and at ease (Bateman et al. ; Whittington ) . To provide the greatest scope for detailed questions and answers in this study, we chose to use face-to-face interviews for the CV survey. The interviews were conducted in the respondents' homes. Explanations were provided when needed. At the end of each field day, field coordinators checked the returned questionnaires for completeness and accuracy according to a quality checklist.
EMPIRICAL RESULTS
From June to August 2011, interviews were administered to the randomly selected households by six well-trained interviewers. The interview time was approximately 40 minutes on average. After discarding 32 questionnaires, which were incomplete or considered as outliers, a total of 168 sampled households provided valid responses, resulting in a response rate of 84%. A token gift was offered to the respondent as appreciation for participating in the interview when they completed the survey (Chen ). Concerning the reasons for refusing to pay, the most common reason was that the respondents could not afford the amount (44.8%) (see Table 3 ). Of the sample, 15.4% stated that there was no need to drink water directly.
Socioeconomic characteristics of the respondents
These responses were regarded as true zeros. Five respondents said it was the government's responsibility to pay the 
where α, β, and γ are coefficients to be estimated; A is the dollar amount that the respondent was requested to pay, and s may include responses to attitude questions or to the respondent's demographic information, such as age, education, and income.
In this study, the dependent variable in the logit model was the probability that the respondent would be willing to pay for the drinking water quality improvement program.
The explanatory variables included the bid amount, the respondents' perceptions of the drinking water quality, and certain demographic and socioeconomic variables. The definitions of those explanatory variables included are shown in Table 4 .
The results of the models are summarized in Table 5 .
The results suggest that the estimation model has a high predictive power and statistical reliability. As shown in Table 5 , most explanatory variables are statistically significant at 10% or lower. The chi-square result shows that the likelihood ratio statistic is highly significant (P < 0.001), suggesting that the model has strong explanatory power. As expected, the parameter on 'Bid' (price bids) was negative and significant at the 1% significance level. This result indicates that the respondents were less inclined to say 'yes' to the WTP question if they were presented with a higher bid amount. This result also confirms the findings of the nonparametric estimation approach and is consistent with the economic demand theory. 
DISCUSSION AND CONCLUSION
The main objective of this study is to obtain empirical estimates of the willingness-to-pay for a given improvement in the drinking water quality and in the reliability of supply in rural China using the CVM. Our results show that there was a demand for an improvement in the drinking water quality. The mean WTP of the local population for the improved drinking water quality program was estimated to be 16.71 yuan (2.78 USD) per household per month, which is equivalent to 0.3% of the average household income. The WTP elicitation was within the respondents' abilities, and the mean WTP estimate was statistically significant. The WTP increases with income and education, as expected, and is positively related to respondents' perceptions of the health risk of drinking water quality and values of the importance of drinking water quality.
Our CVM estimate has passed a minimal test of theoretical validity (Saz-Salazar & Pau ) . This study demonstrated the applicability of the CV method to the issue of drinking water quality in rural China. Our findings can help improve our understanding of the local public's preferences for drinking water quality and can be used to help local policy-makers to design more efficient strategies for drinking water quality improvements in rural areas.
Although this study demonstrated reasonable results, we need to recognize that our results are based on a relatively small sample. Although small sample sizes have been used to effect (Castillo & Pitfield ) , it must be acknowledged that the larger the sample size is, generally the more robust the con-
clusions. Moreover, we should be aware that the mean WTP based on the CV method was hypothetical rather than actual. Certain studies have indicated that individuals would overstate their WTP in a hypothetical market (Carlsson & Martinsson ) . A validating study is needed to test whether the hypothetical WTP differs from the actual WTP. Finally, this study is the first known CV study that relates to the issue of drinking water quality improvement in rural China. More studies with alternative methods should be conducted to confirm the findings of this study for better policies.
